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Abstract 
 
This article analyzes the results by the yield and grain 
quality of two spring wheat cultivars Tyumenskaya 
Yubileynaya and Tyumenocka, depending on the level 
of mineral nutrition in the forest-steppe zone of the 
Tyumen region. The length of the vegetation period 
corresponded to the climatic conditions of the forest-
steppe zone of the Tyumen region. In the reference 
variant and the variant with 4 tons of NPK per hectare, 
it was 90 days, and in the variants with 4 and 6 t/ha, it 
was 92 days. In the reference variant, the average yield 
of the Tyumenskaya Yubileynaya cultivar over the 
three years was 3.31 t/ha, and that of the Tyumenocka 
cultivar — 2.93 t/ha. The introduction of mineral 
fertilizers for the planned yield of 4 t/ha allowed 
obtaining the yield for the Tyumenskaya Yubileynaya 
cultivar equal to 4.14 t/ha, which was by 0.83 t/ha more 
than in the reference variant. The Tyumenocka cultivar 
yielded 3.83 t/ha, which was by 0.90 t/ha higher than 
in the reference variant. Further increasing the dosages 
of mineral fertilizers to 5 t/ha allowed obtaining 4.73 – 
4.72 t/ha for both cultivars, which was by 0.27 – 0.28 
t/ha lower than planned yield. The content of gluten in 
the grain of cultivar Tyumenskaya Yubileynaya in the 
reference variant was 27.2 %, of the Tyumenocka 
cultivar — 24.2 %. In the variant with 4 tons of NPK 
per hectare, an increase in the content of gluten by 9.6 
– 10.4 %, respectively, was noted. According to the 
economic calculations, the most favorable for spring 
wheat cultivation in the Tyumen region is the level of 
mineral fertilization equal to 5 tons of NPK per hectare. 
   
Аннотация 
 
В данной статье проанализированы результаты по 
урожайности и качеству зерна двух сортов яровой 
мягкой пшеницы Тюменская юбилейная и 
Тюменочка в зависимости от уровня минерального 
питания в лесостепной зоне Тюменской области. 
Установлено, что продолжительность 
вегетационного периода соответствует природно-
климатическим условиям лесостепной зоны 
Тюменской области. В контрольном варианте и 
варианте NPK на 4 т/га он составил 90 суток, в 
вариантах на 4 и 6 т/га – 92 суток. В контрольном 
варианте сорт Тюменская юбилейная дал 
урожайность в среднем за 3 года – 3,31 т/га, 
Тюменочка – 2,93. Внесение минеральных 
удобрений на планируемую урожайность 4 т/га 
позволило получить по сорту Тюменская 
юбилейная – 4,14 т/га, или на 0,83 т/га выше 
контрольного варианта. Сорт Тюменочка дал 3,83 
т/га, что на 0,90 т/га выше контроля. Дальнейшее 
увеличение доз минеральных удобрений на 
получение урожайности 5 т/га позволило по обоим 
сортам получить 4,73-4,72 т/га, то есть на 0,27-0,28 
т/га ниже планируемой. Содержание клейковины в 
зерне у сорта Тюменская юбилейная в 
контрольном варианте было 27,2 %, у Тюменочки 
– 24,2%. В варианте NPK на 4 т/га отмечено 
увеличение клейковины на 9,6-10,4 % 
соответственно. По экономическим расчётам, 
наиболее выгодным для возделывания яровой 
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Introduction 
 
Breeding spring wheat in scientific and educational 
institutions of Western Siberia is quite successful. In 
the register of breeding achievements, the share of 
foreign-bred cultivars has been reduced to zero. 
Moreover, the list of varieties bred in other regions of 
the country reduces every year, which is due to the 
peculiarities of climatic conditions of Western Siberia 
and the productivity of local breeding (Ageeva, 2015; 
Anosov, 2015; Ageeva, 2017; Belkina, 2017a). 
 
It should be noted that in Western Siberia, along with 
breeding centers in cities like Omsk, Novosibirsk, 
Barnaul, and Tyumen, the Omsk State Agricultural 
University and the Northern Trans-Ural State 
Agricultural University are successfully engaged in 
breeding spring wheat. In both institutions, the 
theoretical basis of wheat breeding is developing, and 
the cultivars that are mainly valuable and strong in 
terms of grain quality are created. Out of the 85 wheat 
cultivars registered in the region, 26 belong to strong, 
and 40 — to valuable cultivars (Anosov, 2015; 
Belkina, 2017a; Belkina, 2017b; Belkina, 2017c). A 
worthy contribution in their creation was made by the 
above-mentioned educational institutions.  
 
In the last decade, two cultivars of spring wheat — 
Tyumenskaya Yubileynaya and Tyumenocka — were 
created at the Northern Trans-Ural State Agricultural 
University. The first cultivar passed state grade testing 
and was included in the register of breeding 
achievements of the West Siberian region (Belkina, 
2017b). The second cultivar is still in the state grade 
testing. Both cultivars are well adapted to the Siberian 
conditions, and constantly give stable yields of annual 
herbs and grain predecessors over the years. 
 
Each wheat cultivar implements its yield rate and grain 
quality potential in the conditions of the technology 
developed for it. In this regard, simultaneously with 
passing the new cultivars to State grade testing, the 
authors started research for developing elements of 
grade technology for them. 
 
The research was aimed at studying the yield and grain 
quality of the middle-early spring wheat cultivars 
Tyumenskaya Yubileynaya and Tyumenocka, 
depending on the level of mineral nutrition in the 
Northern forest-steppe of the Tyumen region. 
 
Materials and Methods 
 
The studies were performed in 2016 – 2018 in the 
Northern forest-steppe of the Tyumen region, at the 
experimental field of the Northern Trans-Ural State 
Agricultural University. For instance, the year 2016 
was characterized as arid (Selyaninov Hydrothermal 
Coefficient = 0.84) in terms of water availability, and 
the years 2017 and 2018 were characterized as wet 
(Selyaninov Hydrothermal Coefficient = 1.43). The 
temperature conditions in the studied years were 
characterized as favorable for the growth and 
development of spring wheat plants. The soil was 
leached black soil, heavy-loamy by the particle size 
distribution, with the humus content of 7.2 %, medium 
content of phosphorus and nitrogen, high content of 
potassium, and soil solution reaction of 6.7 (Belkina, 
2017d; Vydrin, 2017). The predecessors were annual 
herbs (pea + oats). The technology was the one 
generally accepted for the crop in the area (Isupova, 
1999). The technology included dump plowing to a 
depth of 26-28 cm, spring harrowing, embedding 
mineral fertilizers at a yield of 50 t/ha, as well as 
cultivation to a depth of 15-17 cm. For control, the 
option without fertilizers was used. The registered 
early ripe varieties Tyumenskaya Yubileynaya and 
Tyumenocka, bred at the Northern Trans-Ural State 
Agricultural University, were studied. The dose of 
mineral fertilizers was calculated using the balance 
method for the planned yield, annually taking into 
account the supply of nutrients in the arable layer 
according to B. Yagodin et al. (2003). Doses of 
mineral fertilizers over the years of experiments on the 
planned yield: 4 t/ha = N35-120 P40-160; 5 t/ha = N119-200 
P44-200; 6 t/ha = N130-250 P100-255. The fertilizer 
introduction rate was calculated using the balance 
method per planned yield (Kazak, 2016). Sowing was 
performed using SSFK-7 selection drill in optimal 
time (the second ten-day period of May). The plot area 
was 30 m2, that of registration plots — 25 m2, the 
experiment was repeated four times, the plots were 
placed randomly. Observations and accounting were 
performed according to the method of state grade 
testing for crops (Kazak, 2015). 
 
The amount and quality of gluten were determined 
according to GOST 27839-2013, by washing it from 
the dough using mechanized means and by measuring 
its elastic properties using a gluten deformation 
measuring device. The ecological plasticity and 
adaptability were studied by S. A. Eberhart and W.A. 
Rassel in the presentation of V. A. Zykin (Lihenko, 
2007). Harvesting was performed by a Sampo 130 
harvester; the data were processed following the 
statistical method of B. A. Dospekhov (Lihenko, 
2018). 
 
Results and Discussion 
 
Mass media and scientific literature frequently 
mention the effect of global warming. As applicable to 
crop production in the Tyumen region, it has been 
weakly expressed this far. As for spring wheat, the 
Kazak, A., Loginov, Y., Eremin, D., Yashchenko, S., Gaizatulin, A., Lisovskaya, A. /Vol. 9 Núm. 25: 143- 152/ 
enero 2020 
 
Vol. 9 Núm. 25 / Enero 2020                                    
                                                                                                                                          
 
145 
Encuentre este artículo en http:// www.amazoniainvestiga.info                ISSN 2322- 6307 
advantage remains with early and mid-early cultivars, 
although in individual years, the vegetation period was 
prolonged, which created certain difficulties in 
harvesting (Loginov, 2016a, Loginov, 2016b; 
Loginov, 2017a, Loginov, 2017b). In this regard, great 
importance is attached to studying the duration of the 
vegetation period depending on the use of mineral 
fertilizers (Table 1). 
 
 
 
 
Table 1. The duration of the vegetation period of early-ripening wheat cultivars depending on the level of mineral 
nutrition 
 
Cultivar  
Vegetation period, days 
Vs. the reference, ± 
2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya Yubileynaya 89 84 96 90 - 
Tyumenocka 89 84 96 90 - 
4 tons of NPK per hectare 
Tyumenskaya Yubileynaya 89 84 96 90 - 
Tyumenocka 89 84 96 90 - 
5 tons of NPK per hectare 
Tyumenskaya Yubileynaya 91 86 98 92 +2 
Tyumenocka 91 86 98 92 +2 
 6 tons of NPK per hectare 
Tyumenskaya Yubileynaya 91 86 98 92 +2 
Tyumenocka 91 86 98 92 +2 
 
 
Analysis of the data in Table 1 shows that in the 
reference variant without fertilizers, and in the variant 
with the use of mineral fertilizers for the planned yield 
of 4 t/ha, the duration of the vegetation period of the 
studied wheat cultivars during the years of the research 
varied from 84 days in 2017 to 96 days in 2018. On 
average, over the three years of the research, it was 90 
days. 
 
With increasing the level of mineral nutrition for the 
planned yield of 5 and 6 t/ha, the vegetation period of 
wheat cultivars increased by two days. It should be 
noted in general that both wheat cultivars in the 
Northern forest-steppe zone of the Tyumen region 
ripened by August 20 – 25 in the reference variant 
(without fertilizers) and the variants with the use of 
fertilizers for the planned yield of 4, 5, and 6 t/ha. 
Moreover, in 2016 – 2017, the moisture content in the 
grain during harvesting was 12.7 – 13.5 %, i.e., it could 
be used without drying, thus saving the costs. In 2018, 
the moisture content in the grain was 15.3 – 24.0 %; 
therefore, the grain was additionally dried in an active 
ventilation dryer. 
 
Many years' studies (Moiseyeva, 207a; Moiseyeva, 
2017b; Tobolova, 2015) determined that spring wheat 
productivity was closely related to the field 
germination rate and plant preservation rate by the 
time of harvesting. 
 
Field germination rate and plant preservation rate by 
the time of harvesting are monitored genetically, but 
their manifestations largely depend on the weather 
conditions and the elements of the technology used. 
The effect of mineral fertilizers on the germination rate 
and plant preservation rate by the time of harvesting 
may be judged by the data in Tables 2 and 3. 
 
 
Table 2. Field germination rate of wheat cultivars, depending on the level of mineral nutrition 
 
Cultivar  
Field germination rate, % Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
87 94 95 92 - 3.29 0.21 
Tyumenocka 95 92 92 93 - -1.29 0.21 
4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
92 91 96 93 +1 -0.30 13.11 
Tyumenocka 84 94 84 87 -6 2.30 13.11 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
93 96 92 94 +2 0.54 0.50 
Tyumenocka 83 93 84 87 -6 1.46 0.50 
6 tons of NPK per hectare 
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Tyumenskaya 
Yubileynaya 
95 92 97 95 +3 -1.50 8.17 
Tyumenocka 88 95 88 90 -3 3.50 8.17 
0.5LSD 1,5 1,8 1,2 - -   
Note: the seeding norm is 6.2 million germinating grains per hectare 
 
 
The studied cultivars reacted differently to the level of 
mineral nutrition. For instance, for cultivar 
Tyumenskaya Yubileynaya, with increasing the level 
of mineral nutrition, the field germination rate 
increased by 1 – 3 %, compared to the reference 
(92 %), for cultivar Tyumenocka, on the contrary, 
a decrease by 6 – 3 % in the germination rate was noted 
on average over the three years. 
 
 
Table 3. The effect of the level of mineral nutrition on wheat plants preservation rate by the time of harvesting 
 
+ 
*Plant preservation rate by the time of 
harvesting, % 
Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 
2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
95 93 93 94 - 0.86 0.10 
Tyumenocka 95 93 92 93 - 1.14 0.10 
 4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
91 96 95 94 - 1.27 0.04 
Tyumenocka 93 96 95 95 +2 0.73 0.04 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
93 94 92 93 -1 0.64 0.07 
Tyumenocka 96 97 93 95 +2 1.36 0.07 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
93 94 94 94 - 0.50 0.17 
Tyumenocka 92 95 93 93 - 1.50 0.17 
0.5LSD 1.3 0.9 0.7 - -   
*the plant preservation rate by the time of harvesting was calculated from the number of germinated plants 
 
 
Due to screening for adaptability, the wheat 
preservation rate by the time of harvesting in the last 
decade increased at many nurseries. It was high 
enough in the experiment with different levels of 
mineral nutrition and averaged over the years of the 
study to 93 – 95 %. Compared to the reference, an  
 
increase of 2% was noted in the plant preservation rate 
for cultivar Tyumenocka in the variants for the 
planned yield rate of 4 and 5 t/ha. The analyzed 
indicator of the Tyumenskaya Yubileynaya cultivar 
was at the level of the reference variant, and in the 
variant with 5 tons of NPK per hectare, the plant 
preservation rate decreased by the time of harvesting 
by 1 %. The obtained results show the high 
adaptability of the new wheat cultivars to the 
conditions of the North forest-steppe zone of the 
Tyumen region. 
 
 
The leaf area is one of the main physiological 
parameters that determine the yield rate (Shakhova, 
2017; Eremin, 2016a). The maximum leaf area must 
be formed by the time of the wheat ear formation phase 
and thereafter it must remain as long as possible. In the 
conditions of the Tyumen region, after the phase of 
earing formation, the leaf area of many cultivars 
reduces due to the withering of the leaves in the lower 
tiers, and affection by diseases and pest. 
 
Cultivars Tyumenskaya Yubileynaya and 
Tyumenocka are more resistant to stress factors, 
compared to many cultivars in the register, and retain 
the leaf surface in the "working condition" longer. 
Besides, the leaves of these cultivars have good shape, 
they are shorter and broader, they hang down less, and 
shade the lower leaves to a lesser degree. The new 
wheat cultivars form the well-developed leaf surface 
every year (Table 4). 
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Table 4. The effect of mineral nutrition on leaf area formation by wheat cultivars in the Northern forest-steppe of the 
Tyumen region 
 
Cultivar  
/ha2Leaves area, thousand m Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
46.2 44.7 48.0 46.3 - 0.89 0.77 
Tyumenocka 47.1 43.4 46.6 45.7 - 1.11 0.77 
 4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
48.7 47.4 51.6 49.2 +2.9 0.42 6.82 
Tyumenocka 55.1 46.3 49.2 50.2 +4.5 1.58 6.82 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
46.9 48.8 54.3 50.0 +3.7 1.14 10.82 
Tyumenocka 53.5 47.4 52.6 51.1 +5.4 0.86 10.82 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
45.2 49.2 54.9 49.7 +3.4 1.73 0.11 
Tyumenocka 50.0 50.1 51.4 50.5 +4.8 0.27 0.11 
0.5LSD 2.1 1.6 1.9 - -   
 
Analysis of the data in Table 4 shows that both 
cultivars in the reference variant on average over the 
three years of the study formed the leaves area of 45.7 
– 46.3 thousand m2/ha. The obtained results testify to 
the high natural fertility of the soil in the experimental 
field of the Northern Trans-Ural State Agricultural 
University. 
 
In the variants with the introduction of mineral 
fertilizers for the planned yield rate of 4 and 5 t/ha, the 
leaves area for cultivar Tyumenskaya  
 
Yubileynaya increased by 2.9 – 3.7 thousand m2/ha, 
for grade Tyumenocka — by 4.5 – 5.4 million m2/ha. 
The variant for the planned yield rate of 6 t/ha had no 
advantage over the variant with the introduction of 
mineral fertilizers for the planned yield rate of 5 t/ha. 
 
The main economic indicator of a wheat cultivar is the 
yield rate (Eremin, 2016b; Gadimaliyeva, 2018) 
(Table 5). 
 
 
 
Table 5. Yield rate of medium early wheat cultivars, depending on the level of mineral nutrition 
 
Cultivar  
Yield rate, t/ha 
Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
2.94 3.46 3.53 3.31 - 0.75 0.01 
Tyumenocka 2.38 2.97 3.44 2.93 - 1.25 0.01 
4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
3.84 4.32 4.26 4.14 +0.83 0.69 0.02 
Tyumenocka 3.34 3.89 4.28 3.83 +0.90 1.31 0.02 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
4.30 4.79 5.12 4.73 +1.42 1.04 0.00 
Tyumenocka 4.32 4.76 5.08 4.72 +1.79 0.96 0.00 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
4.41 4.83 5.20 4.81 +1.50 0.92 0.00 
Tyumenocka 4.38 4.90 5.31 4.86 +1.93 1.08 0.00 
0.5LSD 0.26 0.19 0.23 - -   
 
 
In the reference variant, the yield rate of cultivar 
Tyumenskaya Yubileynaya varied from 2.94 t/ha in 
2016 to 3.53 t/ha in 2018, of cultivar Tyumenskaya — 
from of 2.38 to 3.44 t/ha. On average over the three 
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years of the research, the yield rate of the former 
cultivar was 3.31 t/ha, of the latter cultivar — 2.93 t/ha. 
In the variants with the introduction of mineral 
fertilizers for the planned yield rate of 4 and 5 t/ha, the 
obtained yield rate was close to the planned one. The 
gain to the reference variant amounted to 0.83 – 0.90 
t/ha, and 1.42 – 1.79 t/ha, respectively. In the variant 
with 6 tons of NPK per hectare, the actual yield rate 
was much lower than the planned one.  
 
In the market conditions, the yield rate of wheat 
varieties should be accompanied by grain quality 
(Garkovenko, 2018; Iglovikov, 2016; Lapochkina, 
2017; 28. Likhenko, 2015). 
 
Grain quality is a complex indicator, which includes 
vitreousness, cup weight, gluten amount and quality, 
etc (Loginov, 2018; Loginov, 2019; Shamanin, 2017; 
Yakubyshina, 2018). Grain cup weight depends on 
grain plumpness and uniformity. Grain cup weight 
determines flour yield after milling; with that, high cup 
weight ensures a high flour yield (75 % and more). 
 
Grain cup weight is a grading factor, but its formation 
also depends on the weather conditions and the 
elements of the technology, including the level of 
mineral nutrition (Table 6). 
 
 
 
Table 6. Cup weight of the grain of wheat cultivars, depending on the level of mineral nutrition 
 
Cultivar  
Grain cup weight, g/l Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
760 764 772 765 - 0.49 19.99 
Tyumenocka 758 745 778 760 - 1.51 19.99 
4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
773 766 790 776 +11 0.97 6.27 
Tyumenocka 768 754 780 767 +7 1.03 6.27 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
784 753 778 772 +7 1.36 22.58 
Tyumenocka 778 762 766 768 +8 0.64 22.58 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
761 744 768 757 -8 1.22 58.50 
Tyumenocka 775 758 762 765 +5 0.78 58.50 
0.5LSD 3 5 2 - -   
 
 
In the reference variant, cultivar Tyumenskaya 
Yubileynaya formed the cup weight of wheat grain at 
the level of strong wheat over all the years of the 
research. The second cultivar, Tyumenocka, on 
average over the three years of the experiment, 
matched the requirements for strong wheat in terms of 
cup weight, but in the context of the years of the 
research, it twice failed the strong wheat test following 
the GOST (760 g/l). 
 
In the variants with mineral fertilizers for the planned 
yield of 4 and 5 t/ha, the cup weight of the grain of the 
studied wheat cultivars increased by 7 – 11 g/l, 
compared to the reference. The variant with 6 tons of 
NPK per hectare by grain cup weight was inferior to 
the previous variants.  
 
Vitreousness is an indirect indicator of the baking 
quality of grain. It is closely related to the protein 
content. This is a grading factor, but it heavily depends 
on the insolation, the air temperature, the precipitation 
rate, the precursor, the mineral nutrition, and other 
factors. The effect of the level of mineral nutrition on 
the grain vitreousness of medium early wheat cultivars 
Tyumenskaya Yubileynaya and Tyumenocka can be 
judged by the data in Table 7. 
  
 
Table 7. Cup weight of the grain of wheat cultivars, depending on the level of mineral nutrition 
 
Cultivar  
Grain vitreousness, % Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
92 57 67 72 - 0.96 1.84 
Tyumenocka 90 53 60 67 - 1.04 1.84 
4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
94 61 70 75 +3 1.16 22.47 
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Tyumenocka 91 72 67 76 +9 0.84 22.47 
 5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
94 60 89 81 +9 1.24 25.79 
Tyumenocka 92 69 78 79 +12 0.76 25.79 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
93 61 90 81 +8 1.12 12.15 
Tyumenocka 90 62 79 77 +10 0.88 12.15 
0.5LSD 1.6 1.2 2.1 - -   
 
 
Grain vitreousness was more significantly influenced 
by the conditions during the year than the level of 
mineral nutrition. In all variants of the experiment, in 
both cultivars, it was low (53 – 72 %) in 2017 and high 
(90 – 94 %) in 2016. On average over the three years 
of the research, in all variants of the experiment, 
vitreousness of the studied cultivars was 67 – 81 %, 
which was in line with the requirements of GOST for 
strong wheat, while in 2017 the reference of both 
cultivars had the analyzed indicator below the GOST 
requirement for strong wheat. 
 
Depending on dosage of 4 and 5 tons of NPK per 
hectare for the planned yield rate, grain vitreousness of 
cultivar Tyumenskaya Yubileynaya increased by 3 – 9 
%, of cultivar Tyumenocka — by 9 – 12 %,  
 
compared to the reference. The variant with the 
planned yield of 6 t/ha in terms of grain vitreousness 
had no advantages over the variant with 5 tons of NPK 
per hectare. 
 
Gluten is one of the main indicators of grain quality, 
which is taken into account in market price formation. 
From many years of Siberian agronomic practice of 
crop production, it is known that only some registered 
wheat cultivars can consistently accumulate a high 
percentage of gluten in the grain over the years 
(33.Kazak, 2019). It should also be noted that the 
content of gluten and its quality are influenced by 
technology. The effect of the level of mineral nutrition 
on gluten amount and quality in the new wheat 
cultivars may be judged by the data in Tables 8 and 9. 
 
 
Table 8. The effect of mineral nutrition on the content of gluten in wheat grain 
 
 Cultivar  
Gluten, % Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
26.8 27.1 27.9 27.2 - 0.36 0.03 
Tyumenocka 21.7 24.3 26.7 24.2 - 1.64 0.03 
4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
39.3 34.9 36.3 36.8 +9.6 1.08 0.33 
Tyumenocka 36.9 33.7 33.4 34.6 +10.4 0.92 0.33 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
41.4 32.4 34.0 35.9 +8.7 1.23 0.05 
Tyumenocka 38.1 32.7 33.2 34.6 +10.4 0.77 0.05 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
36.7 31.5 32.6 33.6 +6.4 0.98 0.54 
Tyumenocka 36.1 30.4 33.5 33.3 +9.1 1.02 0.54 
0.5LSD 1.6 1.4 1.9 - -   
 
 
Analysis of the data in Table 8 shows that in the 
reference variant, cultivar Tyumenskaya Yubileynaya 
in all the years of the research in terms of gluten 
content exceeded cultivar Tyumenocka by 1.2 – 5.1 %. 
It should also be noted that cultivar Tyumenskaya 
Yubileynaya steadily accumulated gluten at the level 
of 26.8 – 27.9 %. 
 
In the variant with the introduction of mineral 
fertilizers for the planned yield rate of 4 t/ha, the 
content of gluten in both cultivars increased by 9.6 – 
10.4 %. Over all the years of the research, the studied 
cultivars in the mentioned variant had the gluten 
content at the level of strong wheat. 
 
Further increasing the level of mineral nutrition did not 
result in higher gluten content in the grain, compared 
to the variant with 4 tons of NPK per hectare. 
 
The baking assessment of wheat cultivars depends not 
only on the content of gluten in the grain but also on 
its quality (Table 9). 
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Table 9. Gluten quality in medium early wheat cultivars, depending on the level of mineral nutrition 
 
Cultivar  
Gluten quality, gluten deformation index 
(GDI) scores 
Vs. the 
reference, ± 
Plasticity, bi 
Stability, 
sd2 
2016 2017 2018 average 
reference (without fertilizers) 
Tyumenskaya 
Yubileynaya 
80 70 45 65 - 0.70 57.7 
Tyumenocka 77 40 80 66 - 1.30 57.7 
4 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
86 60 55 67 +2 1.50 12.5 
Tyumenocka 87 75 80 81 +15 0.50 12.5 
5 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
79 80 65 74 +9 0.91 62.8 
Tyumenocka 88 70 75 77 +11 1.09 62.8 
6 tons of NPK per hectare 
Tyumenskaya 
Yubileynaya 
87 55 67 69 +4 1.06 16.6 
Tyumenocka 85 60 60 68 +2 0.94 16.6 
0.5LSD 2.9 1.7 2.3 - -   
 
 
In 2017 and 2018, cultivar Tyumenskaya Yubileynaya 
in the reference formed gluten of the first quality 
group, in 2016 – of the second group. In two years out 
of three, Tyumenocka was inferior to the first grade. 
 
In the variants with mineral fertilizers for various yield 
levels, particularly for 4 and 5 t/ha, deterioration of the  
 
quality of gluten was noted in both varieties by 2 – 11 
GDI scores, although cultivar Tyumenskaya 
Yubileynaya in all variants of the experiment had 
gluten of mainly the first quality group.  
 
In any experiment, it is important to know its economic 
efficiency (Fig. 1). 
 
 
 
 
 
 
Figure 1. Profitability of spring wheat cultivars, depending on the level of mineral nutrition, 2016 – 2018 
 
 
According to the economic calculations, the most 
profitable for cultivating spring wheat in the Tyumen 
region was the level of mineral nutrition 5 tons of NPK 
per hectare, the profitability in this variant was 115 %, 
while in the variants of 4 and 6 t/ha, it was 89 – 106 %, 
which was by 9 – 26 % lower than in the variant with 
5 tons of NPK per hectare. 
 
 
 
 
Conclusion 
 
The length of the vegetation period of the studied 
wheat cultivars corresponds to the climatic conditions 
of the forest-steppe zone of the Tyumen region. In the 
reference variant and the variant with 4 tons of NPK 
per hectare, it was 90 days, in the variants with 5 and 
6 tons of NPK per hectare, it was 92 days. 
 
In the reference variant, the average yield of the 
Tyumenskaya Yubileynaya cultivar over the three 
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years was 3.31 t/ha, that of the Tyumenocka cultivar 
— 2.93 t/ha. It should be noted that the yield of the 
latter cultivar varied more over the years.  
 
The introduction of mineral fertilizers for the planned 
yield of 4 t/ha allowed obtaining the yield for the 
Tyumenskaya Yubileynaya cultivar equal to 4.14 t/ha, 
which was by 0.83 t/ha more than in the reference 
variant. The Tyumenocka cultivar yielded 3.83 t/ha, 
which was by 0.90 t/ha higher than in the reference 
variant. Further increasing the dosages of mineral 
fertilizers for obtaining the yields of 5 t/ha allowed 
obtaining 4.73 – 4.72 t/ha for both cultivars, which was 
by 0.27 – 0.28 t/ha lower than planned yield. In the 
variant with 6 tons of NPK per hectare, the yield, 
compared to the previous variant, increased 
insignificantly. The Tyumenocka cultivar reacted 
stronger to increasing the level of mineral nutrition, 
compared to the Tyumenskaya Yubileynaya cultivar. 
 
The content of gluten in the grain of cultivar 
Tyumenskaya Yubileynaya in the reference variant 
was 27.2 %, of the Tyumenocka cultivar — 24.2 %; 
while it accumulated steadily over the years in the 
former, it varied a lot in the latter. In the variant with 
4 tons of NPK per hectare, an increase in the content 
of gluten by 9.6 – 10.4 %, respectively, was noted. 
Further increase in the level of mineral nutrition by 5 
and 6 t/ha did not result in increasing the content of 
gluten in the grain of the new wheat cultivars. 
 
By economic efficiency, the most favorable for spring 
wheat cultivation in the Tyumen region is the level of 
mineral fertilization equal to 5 tons of NPK per 
hectare. 
 
References 
 
Ageeva E. V., Lihenko I. E. (2017). Kachestvo zerna 
rannespelykh i srednerannikh sortov iarovoi miagkoi 
pshenitsy [Grain quality in early maturing and mid-
early varieties of spring soft wheat]. Siberian Bulletin 
of Agricultural Science, 47(6 (259)) 28 – 34. 
Ageeva E. V., Lihenko I. E., Sovetov V. V., Piskarev 
V. V. (2015). Ekologicheskaia plastichnost pshenitsy 
v lesostepi Zapadnoi Sibiri [Ecological plasticity of 
wheat in the forest-steppe of Western Siberia]. 
Bulletin of the Novosibirsk State Agrarian University, 
1 (34), 22 – 28. 
Anosov S. I., Sovetov V. V., Lihenko I. E., Ageeva E. 
V., Lihenko N. I., Schreiber P. P.  (2015). Sozdanie 
srednespelykh sortov iarovoi miagkoi pshenitsy 
[Creating mid-ripening varieties of spring soft wheat]. 
Siberian Bulletin of Agricultural Science, 4 (245), 20 
– 25. 
Belkina R. I., Akhtarieva T. S., Kucherov D. I., 
Maslenko M. I., Sachenko A. A., Moiseeva K. V.  
(2017c). Produktivnost i kachestvo zerna iarovoi 
miagkoi pshenitsy v Severnom Zaurale [Productivity 
and grain quality of spring wheat in the Northern 
TransUrals]. Tyumen. 
Belkina R. I., Letyago Y. A. (2017a). Ratsionalnoe 
ispolzovanie zerna sortov silnoi i tsennoi pshenitsy v 
Severnom Zaurale [Rational use of grain of strong and 
valuable wheat varieties in the Northern TransUrals]. 
News of the Orenburg State Agrarian University, 5 
(67), 19 – 21. 
Belkina R. I., Letyago Y. A. (2017b). Kachestvo zerna 
i produktov ego pererabotki v Tiumenskoi oblasti 
[Quality of grain and products of its processing in the 
Tyumen region]. Modern scientific and practical 
solutions in agriculture: collection of articles for the 
All-Russian scientific-practical conference. Tyumen, 
State Agricultural University of North Trans-Urals, 41 
– 48. 
Belkina R. I., Letyago Y. A. (2017d). Pshenitsa 
Tiumenskoi oblasti: kachestvo zerna, muki i khleba 
[Wheat in Tyumen region: quality of grain, flour and 
bread]. Tyumen. 
Eremin D., Eremina D. (2016b). Influence of 
granulometric composition structure of 
anthropogenic- reformed soil on ecology of 
infrastructure. Procedia Engineering, 165,788 – 793. 
DOI: 10.1016/j.proeng.2016.11.776  
Eremin D.I. (2016a). Changes in the content and 
quality of humus in leached chernozems of the Trans-
Ural forest-steppe zone under the impact of their 
agricultural use. Eurasian soil science, 49(5), 538–545. 
DOI: 10.1134/S1064229316050033  
Gadimaliyeva G., Aminov N., Jahangirov A., 
Hamidov H., Abugalieva A., Shamanin V., 
Morgounov A. (2018). Productivity and disease 
resistance of primary hexaploid synthetic wheat lines 
and their crosses with bread wheat. Cereal Research 
Communications, 46(2), 355 – 364. DOI: 
10.1556/0806.46.2018.16 
Garkovenko A.V., Radchenko V.V., Ilnitskaya E.V., 
Koshchaev A.G., Shchukina I.V., Bakharev A.A., 
Sukhanova S.F. (2018). Polymorphism of cattle 
microsatellite complexes. Journal of Pharmaceutical 
Sciences and Research, 10(6), 1545 – 1551. 
eLIBRARY ID: 35755912 
Iglovikov A. (2016). The development of artificial 
phytocenosis in environmental construction in the far 
north. Procedia Engineering, 165, 800 – 805. DOI: 
10.1016/j.proeng.2016.11.778  
Isupova G. M., Belkina R. I., Novokhatin V. V., 
Lihenko I. E. (1999). Tekhnologicheskie svoistva 
zerna perspektivnykh i raionirovannykh sortov iarovoi 
pshenitsy [Process properties of grain of promising 
and zoned varieties of spring wheat]. Collection.: 
Theoretical and practical bases of resource saving in 
agriculture. Abstracts, 100 – 101. 
Kazak A. A., Loginov Y. P. (2016). Sortovye resursy 
iarovoi miagkoi pshenitsy Zapadnoi Sibiri v reshenii 
prodovolstvennoi bezopasnosti regiona [Varietal 
resources of spring soft wheat in Western Siberia in 
resolving the problem of food security in the region]. 
Grain economy of Russia, 3, 44 – 47. 
Kazak A. A., Loginov Y. P., Shamanin V. P., Yudin 
A. A. (2015). Selektsiia adaptivnykh sortov iarovoi 
pshenitsy v Sibiri [Breeding adaptive varieties of 
spring wheat in Siberia]. Grain economy of Russia, 1, 
26 – 30. 
Kazak A.A., Loginov Y.P., Eremin D.I. (2019). 
Influence of mineral fertilizers on productivity and 
quality of wheat varieties seeds in the northern forest-
steppe of the Tyumen region. Agricultural Science 
Euro-North-East, 20(3), 219-229.  
Lapochkina I.F., Gainullin N.R., Galinger D.N., 
Lazareva E.N., Baranova O.A., Anisimova A.V., 
 
 
 
152 
Encuentre este artículo en http://www.udla.edu.co/revistas/index.php/amazonia -investiga o www.amazoniainvestiga.info               
ISSN 2322- 6307 
Shamanin V.P., Volkova G.V., Gladkova E.V., 
Vaganova O.F. (2017). The development of the initial 
material of spring common wheat for breeding for 
resistance to stem rust (puccinia graminis pers. F. Sp. 
Tritici), including the UG99 race, in Russia. Russian 
Journal of Genetics: Applied Research, 7(3), 308 – 
317. DOI: 10.1134/S207905971703008X  
Lihenko I. E. (2007). Nekotorye problemy kachestva 
zerna pshenitsy i napravleniia selektsionnoi raboty 
[Some problems of wheat grain quality and the area of 
breeding work]. Siberian Bulletin of Agricultural 
Science, 6 (174), 108 – 110. 
Lihenko I. E., Salina E. A., Artemova G. V., Sovetov 
V. V. (2018). Perspektivy razvitiia selektsii 
selskokhoziaistvennykh kultur v Sibiri [Prospects of 
crop breeding development in Siberia]. Agricultural 
crops adaptability in the extreme conditions of the 
Central and East Asian macro-region: Materials of the 
symposium with international participants, 
Krasnoyarsk, KrasSAU, 25 – 34. 
Likhenko I.E., Zyryanova A.F., Likhenko N.I., Salina 
E.A., Stasyuk A.I., Shcherban A.B. (2015). Study of 
allelic composition of vrn-1 and ppd-1 genes in early–
ripening and middle–early varieties of spring soft 
wheat in Siberia. Russian Journal of Genetics: Applied 
Research, 5, 198-207. DOI: 
10.1134/S2079059715030107  
Loginov Y. P., Kazak A. A. (2017a). Urozhainost i 
kachestvo zerna kollektsionnykh sortov iarovoi 
miagkoi pshenitsy selektsii Krasnoiarskogo GAU, po 
raznym predshestvennikam v lesostepnoi zone 
Tiumenskoi oblasti [Yield rate and grain quality of 
exclusive varieties of spring soft wheat bred at the 
Krasnoyarsk SAU by various predecessors in the 
forest-steppe zone of the Tyumen region]. Agrofood 
policy in Russia, 3 (63), 48 – 56. 
Loginov Y. P., Kazak A. A., Filatova V. V. (2016b). 
Adaptivnost sortov iarovoi pshenitsy 
Krasnoufimskogo selektsentra i ikh tsennost dlia 
selektsii v Tiumenskoi oblasti [Adaptability of spring 
wheat varieties of the Krasnoufimsk breeding center 
and their value for breeding in the Tyumen region]. 
Bulletin of the Novosibirsk State Agrarian University, 
3 (40), 27 – 35. 
Loginov Y. P., Kazak A. A., Yakubisina L. I. (2016a). 
Importozameshchenie zernovykh kultur v Tiumenskoi 
oblasti [Grain crops import substitution in the Tyumen 
region]. Bulletin of the Altai State Agrarian 
University, 7 (141),14 – 20. 
Loginov Y. P., Kazak A. A., Yakubisina L. I. (2017b). 
Khoziaistvennaia tsennost sorta iarovoi pshenitsy 
Novosibirskaia 89 i osobennost ego semenovodstva v 
lesostepnoi zone Tiumenskoi oblasti [Economic value 
of spring wheat variety Novosibirskaya 89 and the 
peculiarities of its seed production in the forest-steppe 
zone of the Tyumen region]. Agrofood policy in 
Russia, 10 (70), 96 – 103. 
Loginov Y.P., Kazak A.A., Yakubyshina L.I. (2019). 
The Yield Rate and Quality of Tubers of Early 
Ripening Potato Varieties in the Conditions of Organic 
Agriculture of the Tyumen Region [Urozhaynost i 
kachestvo klubney rannespelikh sortov kartofelya v 
usloviyakh organnicheskogo zemledelyia 
Tyumenskoy oblasti]. Annals of Agri Bio Research, 
24(1), June, 76-81. DOI: 2-s2.0-85071655469  
Loginov Y.P., Kazak A.A., Yakubyshina L.I., 
Falaleeva T.N., Yashchenko S.N., Yarova E.T.  
(2018). Breeding value of collection varieties of potato 
in the forest-steppe zone of the Tyumen region. 
Journal of Pharmaceutical Sciences and Research, 
10(1), 377 – 380. DOI: 2-s2.0-85042770895 
Moiseyeva K. V. (2017a).  Pokazateli kachestva zerna 
iarovoi miagkoi pshenitsy v usloviiakh Severnogo 
Zauralia [Indicators of spring soft wheat grain quality 
in the conditions of Northern TransUrals]. SB.: 
Prospects of producing a new generation of food 
products. All-Russian scientific-practical conference 
with international participants in the memory of 
Professor Georgy Petrovich Saprygin, 198 – 200. 
Moiseyeva K. V., (2017b).  Etapy selektsionnoi raboty 
po iarovoi pshenitse v Severnom Zauralie [Stages of 
spring wheat breeding in the Northern TransUrals]. 
SB.: Plant breeding: past, present and future. The First 
All-Russian scientific-practical conference with 
international participants dedicated to the 140th 
anniversary of the SRU "BelSU" and the centennial of 
breeder, scientist and educator, Doctor of Agricultural 
Sciences, Professor Zoia Ivanovna Schelokova, 121 – 
122. 
Shakhova O. A., Lahtina T. S., Mordvina E. A. (2017). 
Izmenenie vodno-fizicheskikh svoistv chernozema 
vyshchelochennogo v zavisimosti ot osnovnykh 
obrabotok i agrokhimikatov na opytnom pole GAU 
Severnogo Zauralia [Changes in the water-physical 
properties of leached black soil, depending on the main 
treatments and agrochemicals at the experimental field 
of SAU of Northern TransUrals]. Science and 
education: preserving the past, creating the future: 
collection of articles from the X International 
scientific-practical conference. In 3 parts, 128 – 131. 
Shamanin V.P., Pototskaya I.V., Shepelev S.S., 
Pozherukova V.E., Morgounov A.I. (2017). The 
phenotyping of synthetic wheat aegilops tauschii 
genome in the conditions of southern forest-steppe of 
western Siberia. Asian Journal of Microbiology, 
Biotechnology and Environmental Sciences, 19(1), 
153 – 159.  
Tobolova G. V., Letyago Y. A., Belkina R. I. (2015). 
Otsenka sortov miagkoi iarovoi pshenitsy po 
tekhnologicheskim svoistvam i biokhimicheskim 
priznakam [Assessment of soft spring wheat varieties 
by the technological properties and biochemical 
characteristics]. Agrofood policy in Russia, 5 (41), 64 
– 67. 
Vydrin V. V., Fedoruk T. K. (2017). Sortovoe 
raionirovanie selskokhoziaistvennykh kultur i 
rezultaty sortoispytaniia po Tiumenskoi oblasti 
[Varietal zoning of agricultural crops and the results of 
grade testing in the Tyumen region]. Tyumen. 
Yagodin B.A., Zhukov Y.P., Kobzarenko V.I. (2003). 
Agrokhimiya [Agrochemistry]. Moscow, Kolos. 
Yakubyshina L.I., Kazak A.A., Loginov Y.P. (2018). 
Using the method of electrophoresis in farming seeds 
of barley varieties of grade Odessa 100. Ecology, 
Environment and Conservation Paper, 24(2), 1001 – 
1007. DOI: 1001-1007. 2-s2.0-85058841618 
  
 
 
 
